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%*4l°fl ^>-g-Sl^r T^^o] JL7>S] 9] 

^3 sHSHK3€ efloi^ ^-a] 

€ #*1JL ^ q-nl^l fAlif «a^^> ^4f^H ^"71 ^tff^ 

Qo\) ^-Aisl- l^*Rr *fll ^71* ^^-8: ^ 

[t||I£] 

£ 1 
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1020020072793 #^ <H*>: 2003/1/14 

rf^v efloj^i ^ofl ^tj^ 5fl efloi^ ^1 ^ o^. oi-g-*> # ^ 

{WAVELENGTH LOCKED FABRY PEROT LASER DEVICE WITH MULT I WAVELENGTH LAS I NG. SOURCE 
AND OPTICAL TRANSMITTER USING THE SAME} 

£. l£r ^ *fll *]*H*1I ■*)•€• tj-s^ 4^ *H*.e]-sfl 

* ^-§- q-Bfiflfe- 

£ 2a £ 2ctt eflo]^^ ^ ^ ^K§- ^z}7] .fltl 

5- 3£r *fl2 ^*HH tj-a).^- eflol^i ^6fl s)-^- 

* efloi^ ^i^ q-B}^ 

£ 4fe -& tJ-Sj-^- Eflol^ s}-^- eflol^ 

£ 6a ^ £ 6b^r -g- Till *3aHH 14s. i% ^#*H *H$-€ 4^1- A 
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<8> ^-^^ spj-^-^- t}^« 0 VAi (Wavelength Division Multiplexing: WDM) 

o> ^ti]-^ s)-#^rl-^ w o v ^ # 7>^^> ^-(passive optical network: PON) 

^ 7|-^^H)^1 ^€ iL-n-^ 4^-* SoL^ M<3 *41 afl^fc 

^ ^-g-^ ^£fl» ^Tfl ^-g-^; ^ Xi^H ^fl 7}^^Hl7ll ^€ SpJ-fr ^7} 

ig-0.5L*) ^711 7><y7.>^ ^ ^-cfl^- ^ olc}. olsq- #^ofl £ ^^-ZL, 71^1 

^•(central office: C0)4 ^ 7]-^x>^-cllAi Jf-^ ^-^1 sJ-#<>] ^-^^ o> 

ao> oje^V s^^^-f^^] ^1 °1 <H (distributed feedback 

laser array: DFB laser array), ^f^r^ efl °1 ^ (multi-frequency laser: MFL), 
w.^. « o vai (spectrum-sliced light source), Hl^# ^ ^liLs]- 
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sfl-S- (mode- locked Fabry-Perot laser with incoherent light) il"=r °l-§-tr 4^ 

<12> <£^3 Jl 9X^r i^i=^ «o V ^) tfl°^£| # ^« 

€3 (optical filter) JEE^ 3^ 3*} (waveguide grating router: WGR) 

ttJ-eH, ^ t^l ^.S-SM 4^- ^tr «M 

^Ct. °l£ltr -g^ wj-Ai ^ c^ol^=( light emitting 

diode: LED), 3~ik% SL -f^(super luminescent diode: SLD) , 3flJ±^-3)l^- 3H*1 

(Fabry-Perot laser: FP laser), 3Me)tt ^t^M %Q (fiber amplifier light source), 

^BLQ % €^ ^ ^l^N^^r. ^J=^ «o v ^ afl^ ^ 4°1 

N°l*l*r ^7>5] Jl#^ 4i7>>om rfl^S-o] ^o> Bj-^-g^ *fl^ 

AW ^ — ^] — ^ JI^JLS tgaSH £^*Rr S.^- 

^(mode partition noiseH ^tr *l*r7> >g zj-*}tj-fe o^cf. ^cj- 

1^ i^S^ cfl^o] nfl-f ^ji 7}?!^ (coherent H 
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<is> tfl<*0*H f^-7HH ^^(amplified 

spontaneous emission light: ASE light)* >i*|e%J ^ sj-^^-^ JL 

^fl^l-^r t= 9X^ i^M^ ^ °cM ^(spectrum-sliced 

fiber amplifier light source)^ ^l^^. =L^, ^ ^ A 

4^- 3Mfc1» 7 A^\7) LiNb0 3 ^S7l5q- H7}S] S>} «- ^2:71 

<14> til^^ %6\] 2).^- 3)1 £11 °1 ^ ^ ^ S^r # 

^-fr ##7l M4 ^ «1*BI>S #^°1H ^ ^ cfl^S.^ # ^ 

^^># oj-g-^H ^-^-tr ^^=7](isolator)7> 

^lue)-^^: ^o]^ci] ^<ys><*| 3^ ^Jl# ^^<^1 A>-g-tb 

Aissi 34.^-4 4^^* ^*V<^ 

^N, ^1^-5^-3^1^- eflol^7 r J>-4=. #7}e] *)^tr ^ #^*>7l 

^ # 4lJi» ^*r<^> tr4. 44^, -H# t-lHEi 

^ ^€ 34- « #3 =I<H eflo]7^ 

^ofl rc)-^ ^i^r ^.-fr^ ^(dispersion 

effect HI 2)n ^-71 ^^o] ^- 7 i.^^cf. 
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<is> ^*\, s.^^- Aj-g-sq^ 3*113^ 

3€ SSflol^ 7f|^*Kf C-fl o^cf. 

<ie> igj^cq 45 s.^ o. cfjaj-^g- eflol^i #<£ofl efl°l*1# 

<i7> ^-71 ^-aj-g- ^*>7l £ ^ofl 4€- 4^ efloj^i ^ofl sHj-^s} 311 

#*l*r 4^^" 4^ y o^ ^-S-^l-g- %3H1 Si^Ai, ^-ai^ ^ 

^*Kr #AjJr ^^-71 $f; ^71 #AlJr ^ ^H- ^-AlJl* °J^^> Sj-^^- ^t} 

4-5", 4A1 tB^H %#^7lS. ^"71 #Aj 

Jl ^ 14^7] ^"AJS* <a^^> ^f^H Aj-7] <*)tB^ AjS^l 

€ AjJil- #3*Rr ^ ol 7-1 £ Aj-71 #AjJr ^ uH7l ^-a]s« #7l 

^-aj^# ^-Ti^ ^as #^*Rr ^7l» ^^SLS. 

4. 

71*1 ^ Si 7^7} ^17} W-frS. *\3- ^ T^fe * 7pj7>^ 

3 ^ % *TO AJJLS 7iW7l % #*H1 5a<HAi, Aj-71 ^<tf 7l7l^ # 

^ tin^oii icj-Bi- 31^ i^s^ 44^- efloR 1 M ^1^1- #^Br 

3ilye1-3]l^- eflolTli- i^sRr <$7] <£^.s)o] 44^" ^ 

Al^§ Aj-71 71^ 7l7l^-oll <g^^ ^"Aj^S. ^ 7i#*}31, ^-7} 7) 
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1020020072793 ^^ ^4: 2003/1/14 

xl^-AS^-Bi #71 ^ MJl* l^Rr ^71^-; ^-71 # 

^ #^4^7 t^JIt ^*>7l 4^<q ^ ^. ^Ai7lsf; #4 ^y^-^l^. eflo] 

43 °g/#^ ^1Jl4 #7l ^H* # ^441 <y^£l^ ^ *fl^ 4^/34^3-«Hr 

.4^M *)U =H9-*« 4^sM4; #4 ^ 44# Sflol^l ^^>7l fl^T 71 

-£*<m 4^3 ^ #^Rr #314; #4 -tf/W ^4tt ^1Jl4 

If 4^2}7^4^4*Kr ^12 ^ ^3 4^^ 4^^-711- i^-sj-i, ^7) 4<* 7}^ 

o. ^ a]-^ cfBj.^- ^oi^i A y\°^A #*HH 

4#4*1-Tr NxN H4s*g ^AA 4» S^Hr 44# 31 4^14; 
%y\ #/4^= 4*4 <4Jl4 ^ ^ 4 ^ ^ 5 44^ 

4^441- i^S-j-JZ, ^-7] 7\^A -#4 4*3 44^-S.^Ei 4*3^ 

43^t cflolE^l 44 43 444^4 *]Jl» #^<5Rr 4^4- 

« 3M44; ^-71 4<3 44^-^-E] « 4^3.4 4 4^5]^ ^ Sj]^ Aj^f ^ 
^144 4^ 4^ 4 n^l44; ^4 4^-4* 314*1 44-£-^3 <y/f^ A]^^ 4 
7] 4^ 4 ^7lofl °]^S]^ t yt^ 4^4/^4^44^ 46 44£«- t}^s|.7l 

# IfsH t 1 ^* -If-^JlS. 44. 

°14, ^*ll 4€- 444t!: ^4 £ H^l £ 7* 44 

7B?4 tb ^4 #S«iS * Jf-JlS ^-g^l 43*114 44. HL*K ^ 



32-9 



1020020072793 ^^>: 2003/1/14 

<20> h i^. tiv^o^ cj-sj-^- efloi^ 3-3)4] 4^- 

* eflo]^ M-Ef^^r Sl^m. £ 4^ « ^ v 

3€ eflo]^ ^^(500)^. sj-^-g-* ^-#Sr=l t^lit #^ 

*}^r ^<8*>^ f ^-71(100)^, efl°l*1 ^(200)4, a«l ^7l(optical 

circulator, 300)^-, ^7} (spl itter , 400)1- i#*H ^^^^f. 

<2i> ^-71 #^1Jl #^71(100)^ ^ ^(101)^, ^12 

^-«fl7l(102)^, 7)U ^ ^12 ^-g- ^H3-fr(103, 106)^4, *fl2 ^71(104) ^ tfl^ -f-^ 
^(bandpass filter: BPF, 105)1- Xtl-sH TM3€i=r. 

<22> ^(101)^ >«-7l Till * 7112 ^E-g- #^-R-(102, 106)« ^ *>7l ^ 

<23> ^-7] 7fl2 ^ till 71(102)^ ^"71 ^ ^-71 1 ^-g- ^ o_ 

(102)^11 ^^l^lJl, M-^^l ^Jg^-fr ^7} 7112 ^-g- #^-£Kl06Hl ^^1^14. ^-71 
^12 ^-tifl7l(102)^ Till ^ ^112 ^-g- ^^-(103, 106)^1 ^ 3J"ir ' ^ tM ?1 ?1 

nfl^l, ^-71 Till ^ ^112 f^-g- ^K3-R-(103, 106)^ ^"J" ^(HLtt ^)^4. 
<24> #7l Till ^ 7112 #^-g- ^-fr(103, 106)^ -8-71 ^ #^(101H1 £l*fl 

, ^ slSfr ^l-g-^r^ ^"71 3 

7> -ft (erbium doped fiber: EDF)* 4-g-^ ^ aic}-. 
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<25> #71 ^12 ^71(104)^ *fll ifl*l 43 £St -T-Hl^H, -*7l afll ^~g- #^-fr 

(103H>M ^-^M #7l *fll IS S oj^^ #^lJl^r ^-71 ^12 SSI- ^-*fl #7l eflo] 
7-1 #31(200) °_5. #^4. 5&tr *fl2 lit ^f-*fl #7l eflo]^ #31(200)^-5.^ 

#^15:^ ^7l *fl3 lit -f-sfl #7l tfl^ ^--4^ b\ (105)5. #^€4. 
<26> #71 tflcd -g-jif ^Bl(105)^ #71 ^112 ^«:7l(104)S}- #7l *fl2 #^-g- #^-fr(106) 

AfoHl ti^l 5] Jl , #7] M^Sl- -§-<Ht!: 7>^ #7l cfl^^-i- 

^1^1- ^7]*Vc|-. #71 rfl^^g- ^7i*V ^ #71 42 

-fr(106)» **fl ^^-o.S.^1 iL4 jL-ir^^-S. #71 #^^r ^7>a] ^ <^ 

5E*h #71 tfl<* *3l- ^(105)^ simel-5|l* elH*-^ i^jE^ rfl^^- 51 4 S 
^ S)^^ 7V-B-irf]E^ 7>^(free spectral range: FSR) ^l^ *fltr*H 
yj- A^nej w.^-^ a]-^ ^^lE^ol % sKMH^ ^^s>5L^- sf£S #^-fi- 

ol Afl«.# Jr^ofl ol*V ^ #^ 7^} = <3*)1*H ^#^1 HH^i* ^-71 Si ^^Kr ^ 

°1 A^\A. 

<27> cfAl £ 1^- ^-SS'PS, ^7l eflol^-1 #3l(200)£r #7] %^S. ##71(100 HI ^ 

#^1J: # <H-*r- #^1S# °g^^> Sr^«" cf-g-, cfAl 2>#^^- 4 

irs^H ^-71 ##Jl ^71(100)5 ^fl^i^^Ji, #7l #aij: ^ ufDi^i ^-#^ 

# <y^W>o> S)-#^ «4#^>^ #71 Al^oll 5(-##7j^ A] J:-. 

7}^ ^^W. ^"71 eflol^ #^(200)^r ^Hr^ 5fl ti.^-^^- eflol^( 2 03)# 
^3^1, ^-71 efloi^ #31(200)^ ^Hl^l #^^.7H1 n « 5l-« ell 

^7-1(203)^1 2}-# #3 *i#oll rfl^H ^^MS cf-S-^f ^4. 
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1020020072793 #^ 2003/1/14 

<28> £ 2a vfl^l £ 2ctt 5llJie|-2im #Q ^Kg- ^^§>7l S^s-olcf. 

£ 2axr 3fflH.e]-3(l^- SIM ;*)<*] ^S|7l ol^o^ # i^M^ ^, <^tiV^^l ^^.e]-^^ 
efl°l^^ # i^ee^ M-e^t}. £ 2b^ ^«.s1-^^r 3H*H1 ^^s)^ ^ 
si % i^S^-i- M-bHH, £ 2c^ #71 <a^3fe ^ MJLofl ^1 «.&|- 

<29> £ 2a S. 2c§ % v Ssr>^, £ 2a<Hl w>$|- ^o] sJl «. - stfl ^ elH^i- # 

€3 m^ofl n}e}- # 7fl 2] 4^ ^9-2-3. ^ ^ 7^o S ^*l*Rr 4^r 4 
S 2b°]} 5q-¥- %^lS7> ^s)^, £ 2c^l £^1€ ^ £°1 ^ 

^5121 33^-^-4 I^Kr 5|lti.Sl-^15- ^-^o] ^S\o] #?^t}. £ 2c4 

4. 3H7-H <g^s|^ ^lY <H#^7> ^-B- ^#71, 

Cfo] O.JE., 3,^% t\-o]SLS., 3H*1 ^l-^, 5)1^.^-^1^: 3H*1 

(side mode suppression ratio: SMSRHe}- *H <?1 ^3.= ^ ^ 7 ]-^s. j^ti.^-^ 
* 3H*HH u s VA 3*Rr ^ ^ ^ ^g-ff^ ^(dispersion effect H 

*HE- ^ ^*>7> £4. nr^i, sH£ # 7 J£ ^lti.sl-35)!^ eflo|7i-i. 3} 

^ SJ-g- °J^££^1il: ^.^>7l ^SflA^ Jl#iE| 
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44 5. 1* #^4^, #7] Eflo]^ ^-^(200)^: NxN 4#^ 4^471(201)4, 
N-l 7fl4 «_U>^ (202)4, N-l 7fl4 3)mel-5]l* 5flol^(203)l- i44<*J ^€4. 

#7l 4#£-^ 4^471 (201 )tt #7l ^12 ^71(104)^1 A2 ^ 
71(300)21 4°H o^s^, o_j^ ^ Bf^ofl zl-zj- 21*1*}^ ^q-21 cff^s)- ^12}- N _i 
7fl si <34^4 iifi ^-4t!:4. #71 4#-g-^ 4^44(201)^ #71 fAjx ^7l 
( ioo)^l ^1*11 #-^4 ^-45. # <a^-^- #7l 42 £&7)2] 42 Sit ^*ti ^ 4#4 
£SS $3^4 4#£^ <34#4 4^ #4 4^ <^4#4 ist^ #^44. St}-, 
4# ^4^4 sii <y^si^ %4J:* #7l 22* 4^4 us #§144. 4^-71-4 

1 #7l #^Jr ^7l( 10 0)o11 ^S-Q ^ 4°141- #7l 4 1 ^^;7l4 *fl2 

ill- 4^ 4^4 3LE.S. ^n^o\ 4^-^ ^4^4 #7l <34#4 
nts #344. N 711^1 ^4^4 iss °d^4^ #4Jl» 4#£-^ 4^4 4°} 
#344. #71 4#^ 4^47l(20i)s^ £4^1 4^ 34* 4-S-t <r SZ4. 

#71 3- a>4^(202)^r #71 4# N-i 7fl2l sfl^ ^4#4 Si4 M^H, #71 
4^ ^4^4 in #34^ 34f^ ^IJl-I- 145^ #7l 4# ^4^4 ill 
*fl<?J344. 

#4 4 ieH^bH^- 51H^(203)^ #7l N-l 7fl2l sfl# <*v\^H\ S14 

^si4, #7l ^4^4 ill- -f-*ll <a3€ 34^44 #4:^1 21*11 3^-^ 4-^^ 4 
44 4^4 4#4 44^1- #344. 
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<34> t±X\ S. 1# t2^, #7] *Hl ^^-71 ^"7] Cf ^7} (200)2} 4^ 4 

ilofl ^SH, lit **fl #A]jr #^-71(100)^1 2l*fl 

€ # ^1 *fl2 lit ^-*fl ^-71 4^1- 4^SM (200)2} 4# 4#S}- £1 

I ^71 ^12 ill- ^«fl ^7] 4^^" 4^3-71(200)21 4f^£E S a^ 
<g^£)fe %^1J1# ^13 ill- -f-*ll ^"71 #^3(500)1 #^4. 

<35> ^7} *fll ^-Wfl 71(400)^- ^"71 #^}JL ^71(100)4 #7] afll ^& 71(300)2} 

II 4°H o^S}^, #7} ^IJr ^S.7l(100)<Hl 2]^ <gJf ^7}t\o^ 
^"71 ^11 #^-g- ^-fr(103)<Hl ^*\7)JL, 4^4 ^-ai^* a o v 7 ] am ^71(300)^1 
^lll 111 ^^^1^14. 

< 36 > ^V^^- *>S>)- ^ ^.g. eflo ]7^ ^1^1 4^4 £4. 

<37> 4A1 £ 1^ O^-g- ^ 7 > ^7121 #(103HH ^ £ ^ 

i^ll^ tfl^^- 7V^1 7><£ w 0 Va> ^-^-(amplif ied spontaneous emission noise: ASE 

noise)^- £^-71(104)21 afli ill- ^-*fl *fl2 114 <^7J=1 N>N H4l^ s)^ 34 
(201)o11 <^5}4, i^jl^ .g-^sM <*t^=14. N-I7fl2l isl)l^ 
7l-ir(202)oll aVA^^ j=4l^ s)^ 34(201)1 ^3 sH , 4^^-€ 4# #7l ^ 
^71(104)21 ^12 111 -g-sfl ^13 114 cfl^^j4^Ei(l05)l #3^14. ^7l 

4^4^ ^S^r #7l i^ll^ £^-§- £4^1 3}^ 37X201)21 *Kr ^«)1^ ?i 
34 ^.s). cH^(passband)* 7>^1 #7l m^-f-4^El (105 HI 2}*fl i^l^ cfl^ 

°1 *fl«:€4. *fl^:€ i^m^ tfl^^ 4^4^1 ^IJ^r <H-g- ^7} ^g-fr ^7)2) #*fl 
#(106H1 21*11 cf^- ^.«fl 71 (400H °g^4. -g-wfl7Hi 2i§ii 4^3^ ^15121 

#^21 13 4^1 <^-g- ^ 7 > ^-fr ^#712^ 3j*fl #(103H1 ^^Sl^ 
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1020020072793 QA- 2003/1/14 

fe- ^71(300)^ X|l lit *«fl X|2 sssq- <£^& Sl^S.^ s\$. 3*K201)°11 

<38> ^-71 Ol-g- ^7> #^712] 3}*fl #(103)<*H ^S}-^ ^SJLfe ^€ 

tf^- 4*1 £-&7l(104) -» S)^ ^7>(201) 7^(202) .— -E^rS^ 3} £ 3 

*K2oi)s - £#71(104) - tfl^*4€^id05) - <H-g- ^7> #>s-fr ^7i 

(106) - ^-wfl 71 (400)3. olol^l^ ^isV , ^ ^ 

^■i- 7>xi 4^2}- ^ Ais7> qq&t±. oie-itb "4-31-^ ^"°l£|- tr4. 

<39> ^-71 ^-«fl 71(400)^1 >H 4^5)-^ ^Jl^I 4^*1^ £#71(300)51 XU 5E. 

Ml- -f-Sfl X| 2 ^-71 £4^1 s)^ 3*r(201)°ll ^^Sr^^r. 

zj- ^4^.3 ^w.5l-sH* eflol^(203)ofl ^^M, ^"71 ^ti.sl-sfl^. %]o}^ 

^ ^VC201)<^1 ^§1/4^2}-^ 4^ ^71(300)^1 X| 2 lit -f-*!) XI 3 <^^€ % 

^ %3.s. %e$$.t±. 3flti.e|-5ii^. efloi7-l(203)7> :a4^ cflolE-1 AlJioll tti-eq- 

3^ ZL7fSl ^S7l# A>-g-^l £>^4. 

<40> £ 3^. 7112 ^aHHI it|.=. 44# 4^ *ll«-5l-^l 

* 3Ht] ^lfil ^-g- 4^Wm 2^4. 2 3*11 5)ltiBl-sll^ eflo^-l ^1^- 

S 1^1 2*1^ 3)1^.^-211^: eflol^l ^isi ^ofl ^^-XH7l (polarization 
controller: PC, 204)3}- ^^7l (polar izer: P, 205)* ^ ^*ltr ^ Xl^l^Jl^ 
*}H.sL, o)^} ^ 7 )^m. 3z)^ 7 i A v 7 i sg^H^ (204)4 ^%7l(205)<^l cfl^l^ 

-V 71 it*}?) 3- tr4. 
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<4i> £ 3# ^-2:^>^, ^%^]^7l(204)^ BllJieMl^- efl°l^(203)^ sf^^-* 

#^-71(201)^ A>o]6ll tifl^S]^, ^7} ^^-71(205)^ #7} ^71(300)$}- <#7] &*$7] 

(400) a}°H n^-A^: ell 01^(203)31 7fl^^>^ H 

^ SXS.^ & ^^cf. ^"71 sHJ±El-« eflol^(203)^l ^ #ff-& m}o]o]^ 
^^■« °j7>.tb ^"71 71(204)1- S^SH ^-7) sElltiLsl-^l^ eflol7-l(203)^lAi 

t^Sl^r ^l^LSf ^^tb ^^M: 7>^1 % A]^7> ^-71 3ll tLB}-^ efl ^ (203)^1 °j 3 3 
cs. ^ j Aj. 7 i jjiiti.si-^^- eflol 7^(203)^1 JL^-i- *^Al^ tiling ^ # 

33 # SJ^sHS. ^- 7 l aflti.si-sll^: efl ol z\ (203HH #33^ *1 

^St Jl^r ^>7l5l ^^lA-1 °J^5-3= ^-^-g- ^ ^Cf. 

<42> c>l*HH^ ^^*V ^ofl Cfsj-^l- eflol^l ^igofl j^V 5)1 y. el -5)1^. 

3H*i -§--§-^1 

<43> 5. 4fe ^^^1 Cl-5|-^- ^ol^l %<&d\) Sj-^- ffHti.Sl-211^ 3H7-1 ^1# 

£ ^^Hlol # 7 ><a7H>^ f^J- 71^1^(1), 71^1^(2) ^ 

7V°j7> ^KONU : Optical Network Unit, 3)7} ^ <£^. ^€4. 

<44> #7] 71*1 #7} 5L 1$) t]-^ eflo^l ^-^ofl ^tL^-Sll 

* Sfl°l7l# ol^-*V Mj-tgol ^-^31-; #7] S^S.^ 3] ^ ^7>(201)Sl N"l 7$°] 

Hl-^11* 7-1(203)7} <a^Sl^ N-l 7fl^ *\}2 4^^- cf#s|-7l(ll) 

2}; A 7>9j7>si ^11^ ^ai^ N _! 7fl oi ^ ^. ^Ai^da)^; A <* 7i^i^-(2) 

3f 7>9J7> ^1(3)«^1 ^^lt.V ^ ^31 ^*>7l ^ ^ 
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= efloi^ cfoi^H.(i3)^-; ^/^ ^IJlsJ- ^ = ^S-Wr cf^sj-/^cf^s|-5>7l ^2 
^ 43 J*#£-« ^^7}(U, 15)# 5Lf-*Vcf. 

(21, 22)# S^t}. 

<46> ^-71 7]-<y7> ^1(3)^ ^-71 7l^^-(2)-2LS.-^-Ei ^IJl^ ^ Sfl 

33*r efloi7i(203)^; #7l *1<* 71^^(2)^.5.^ ^q-^^^^ ^3 

*r *m ^1^1- ^^>7l ^tb ^ # ^71(38)^; ^-71 3)1 efloi^ 
(203)^1 °J/#^ ^Jl^ A o v 7 j ^ # ^A]7l(38)^l ^^-i: 4^/ 

<^^^^7l ^16 sh^^ ^2f7)(37)# £fs}^ ^3^. 

<47> ^1-71^ #i&-g- ol^-*V spg-^ cf^wj-^i # 

<48> J£ 4 S. ^-S^, 7l^l^-(l)o11 q-^-^ eflol^l ^-^oflA^| 

^f*El ^IJL^ *fl2 ^V«^- rf ^71(14)5+ ^71(300)1- 7]*\ SL^s^ S]^^7]- 
(201H1 <im/<*K)-^i2\- ^Cf. ^-71 ^Cf^2}-^ 4 *im£r ^11 Cf^S)-7l(ll)» 

7i*| sfltL^-sll^. eflol7^(203)<Hl ^^^L, 5flw.B]-ifll* eflo]x-1(203)fe cfl 
olE^l ixfef ^ t£^H 4^ v ^-^€ ^1J:« ^ ^Is^ *fll s}-^- 

^^71(11)1- -S^H JEs}-^ S1^^7.>(201)<H1 ^°J^/^Sl-€ ^ 
cf. cf^s)-^ ^IJ^r (300)1- 
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^13 4^47l(14H ^ 44# T L **I-7l 

ifl°l^i}ol.S.J=(i3)s. J M #^4 ^4 ^ cf^sl^ ^ ^-B-(4)€- 4<3 
714^(2) SlS, *1^44. 7}x)m2)°-3- 4^4€ 4*^ ^Jl4 eflo]^ 

44# ^4?ll S\JL 4^ #±1= *fl5 4^* 4^471(22)4 

» ^44 Cf-g- 5L4^ 5|^^7H <^/<*4^444. 4 ^4^€ 4^= 7> 

°J4 ^1(3)^1 44 % 4^71(38)41 <Uns\°] #7} AIJLS 3*44. 

4^ 71x1-^(2)^1 fl^l^ ^-4 444 #3H14 #33^ 4^44 ^IJLtt 

4l5 44^-4 4^^71(22)4 £^7l(300)« ^-4tb 4£- JE4s^ SI^^H ^3/^ 
4^444. 4 "34^44 7>^4 4] 6 44^1: 4^471(37)^ 

4#, *HJ±e1-*|* eflol ^(203H °^£H, n*2]-n* 3H4fe ^o]b\ 
ofl 44 3)^ ^^^1 4^ 4^4 -ils-i- #^44. 4 44 4^4 4Jl^ 41 6 44£r 

4^471(37)1 *44°1 4^ 7l4^-(2)^l 31*14 £4^1 s)^^7Hl ^11^^/4^ 
4^H #§144. 4^44 44 4:^ £471(300)4 414 44-£4 4^471 (2i)» * 
4«H 4<£ *^-fH& »*fl ^4 7l4^(D^-S 4<£44. #4 7l4^-(l)°ll 0 ^3^r 
44 4Jl^ 413 44£m 4^471(15), 412 44^-4 4^471(14), ^47l(300)# 4 
*4^H £4^ sl^^7>(20D^l °J^/^4^444. 4 -34^44 44 *fl^ 

411 44-^-4 4#47l(ii)S ^§-4*H 44 4 ^71(12)^1 <8^sh 47I 

4*1 £ 41- 4£&44, £ %QSr 44^ *r-S-3 4 7\ 

^ 4^ sl-q-cq ^'^0.(4)=. A>-g-^>c^ ^ ^Jr^ 4^ fAH 4^4jel 
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S. ^ 4# 0 1 4 5. 4€- tfl^ #4 ^4 (105-1, 105-2)1- 44 4^ 44^ # 

€4 44^ 4-§-4°} -#4 4# ^"34 44 ^4 4# 

<si> £ 5^7 44 44# ^h^j x= *ni ^ -s-4 (105-D4 -#4 4 

4*o v efl O] ^1 %<&6\] A>-§-£)^ cfl^ #2}- ^4(105-2)4 44 #4 S-A^ 444^ 

*lll ^ *ll2 cfl^ #4 s|44 #4 4<*£- JE4S^ s)*i 44^ tr *}-fr ^ 

^]E5j ^4 -§^44, ^ 4^-4 TjZ^ £31-^1 4^ 44^1 4 4"fr ^H 5 ^ 

#3 ol^-olcf. 444, 44 4^4 44 4J^r 4^ <I^14 ^-5)4 &*r4. 
<52> £ 6a^r ^-71 ^12 ^ ^]5 44^4 4^44(14, 22)4 cfl^ ^ 444 ji 

, £ 6b^ ^-71 43 ^ ^4 44^4 4^471(15, 21)4 ^ ^4 44^m £ 

igol4. 42 ^ 45 44^4 4^21-71(14, 22)^ 44 4Jl4 44 4^4/^4 

^4471 44 -§-£ols.s 44 *fli ^ 42 4^ -f-4 ^eK 105-1, 105-2)4 ^sls. 
tH3€4. °H1 «1 «fl , #4 43 ^ 44 44S-4 4^21-71(15, 21)^ 44 4 J: 4 44 
4 s * 44 444 44* ^-S-44 44 ^gs 4^4/<34^4 

471 44 -§-£4h.s s&7] 4 l ^ ^12 41-^ -1-4 €^4 31°14 4^4 44°11 ^ 
*14^r ^ #4 ^14 itis ^^4. 
<53> s. 7-& £r 4^4 42 4^HH 4€- 444 314^) 44^1 44 

* elM4 4*1(51 3)» ^1-g-tb 44-S-4 4^44 4 7pj^si ^ o. 

^ t^AS. , -g- ^ahI^ £ 4<H1 £4€ 4 7 r <y444 ^o\] ^^-^H7l 

(polarization controller: PC, 204)4 4471 (polarizer : P, 205)1- 4 4*14 7 A% 4 
£l4^r f°^fES, 7l^» 4471 44^ ^3^44. 
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<54> ^ #*\}% ^^h^ ^-7$m9i <^h &n ^^^V^AM-, ^ • 

s- °W ^3<H °W =M ^#^Kr 

^ ©I ^-f-tb ^l*fl ^*fl*l 0 > tb*}. 

< 55 > ^i-^tb y>5tf ^o] ^ofl n)-^- cJ-b^ eflo]^ %^o\) 4^- ^ jiB]-^ 

J17>^ Sq *L ^ A>-g-*>*l ^ 7}°) ^^-^ 31 °1 ^ # ^l"g-*H ^ 

<56> t£^ ; ^"^^ JS^S.^ 2)^ ^7>fi] 3Xj-# tfl if ^-^^ tf^S}-^ 

°l-g-*H ^*Rr #€^§- ^« W ^Hst # 
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<58> A <H£^ JL^-i-^ S]*H -g- t^-^ Jitf ^^^o]ji Jl#3<?1 elH^l 
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1] 

sR>£-«: W^l-g- #3H1 9l<*\*\, 

^7) ^ <ij« °g^«>o> spjvg-^ 4^-, q-Al 

-3-71 W#7ls ^^-ji, ^-7] ^ q-^^l M 

*l]l ^«-7l# ^^^-1: tq-sj-^V efloj^i #<£ofl 2}.^ 

2] 

4^ *U ^ ^ *fl2 I7fl^ cf^^H^. N -I7fl^ ^l^M, 

A o V 7l rf^^-ass. ^4^H #3^, #71 N-l7fl^ ^ 

%#Jl« 5}#^-^r t^*M #3*Hr 4^1- #^1^-; 
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S}^ N-I7fl^ ti>A>^; $J 

^-^S. ^ cf54^v eflol^i ^ofl 31^-3^ z]]o}*\ 

3] 

#7} ^^§; *7l^ >^7l *fll ^f-g- ^-fM| ^^Al7lJ7, Uj-^^l ^ 

W #7l *fl2 ^-g- ^-fM) ^^m^ *fl2 -g-^ls]-; 

^11 ^} m III ^W]^, ^-71 *fll f^-g- ^-fMH ^-3.^ #7l 

*fll <y^«>o> 9!^^ ^71 eflo]^ %^o.s. #3*}Jl, #7] eflo^ 

^AS-^-B] #^1Jl» #7] ^2 Hi ^ 3 *fl3 5LS^ 

#71 *fl2 ^-g- ^-B-S #^Rr A2 ^7]» 
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#7l A2 &&7]£\ ^13 #7l *fl2 ^-sj-g- ^-n- *>°H *fl*13:z, #71 A 

^ *fll tfl^ -1-4 €3* cl i^-^-g- ^30.3. ^ efloi^i 4#^-^ 

4] 

*ll 2 ^1 #71 4#^«- #*l*r 

NxN £4^-^ S)^^7>S. ^l^^i^-i- ^^.S. Ofe t}s)-# ellol^i ^ofl 
^ 31*51-5)1* 31 ^1. 

[^T 1 * 5] 

*ll 2 %H1 #71 N-l 7fl2l 3fl«.e|-ffil^- 511 °1 Tl 2}- 4#^-* ^S}-7l A>o] ofl 

^^51^ N-l 7fl2l ^% ^H7l2l-; #7l *fll &&7}S± #7l 1 -g-^l <£^.$\ 

^ ^%7l# *\ ^MJilS 44# 31 oR 1 4##^ 31 

tiel-sil^- z)]o]x\ ^1. 

6] 

71^1^-, *l<*j 71^1^ ^ rl-^21 7><^7l- #^7> ^ ^3- ^ 

% 7><a7>«J-2l #*j= * ^ Aljrl- ^^l 21 ^ # #*H &<>H , 
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^"71 71^1^ HMeH ^ ^ 4« 

^ttOQ #3*Rr aims] -4* 5fl^l^1# £#*Rr #7l ^ 

^7l ^-71 ^-^-S 

#3*Rr ^*7li4; ^"71 #4^^ #^lJi* ^*>7l C^S] ^ ^ -Al7l 

sq-; ^-71 211^.^-511^ eflo]^^ <g/^ ^. 7] ^ ^ ^x) 7 )6\] <y^s]^ tfU* 

*fl«T ^^/rttt^is}^ V\+9] *fll ^Kg-^ Cf#S|-7l2f; ^7l Z])o}^ 
%&^r ^*}7] 71 ^ ^ #3<!rKr ^ #314; #7l ^/W 

Al^^ 3g^g Al^l- 4#3^4^5HHr A2 ^ ^13 4^2}" 7l» S. 

Mi, 

^■7] 4^ 714^ 4^44 ^-£4 44# ^ ^4#44- 

-2, 4 7}<$x\ ^*HH Ms* 4^4^ NxN £4^ s)^^4l- £t*}b 

44# eflo]^ ^-^jz)-; a o V 7 ] AJ-/^ ^3§ aJJ:- 

^71 7>^4 #7] *13 7l4^S^-E-l ^#5]^ #4!Jl» "^^4 

c-11o)e^1 3]^ ^4 4^^ ^Is* #^*Rr 2ims]-ull^ 3H44; 

^ ^714: -S-71 511 «. El -31)1^: 3H*1 4°1^-B^1 ^/#^ ^1J:4 #7} # ^71 

oil ^ * fl ^o_ 4^^-/^ 4^4^ ^16 4##"^ 4#5|-7l« ^ 



32-25 



1020020072793 #^ Q*}'- 2003/1/14 

7] 

^7) f> ^ M^-t <a^°> 2}-^^- ^4?^ ^1 

°l7i 3.-^1 #^3^ ^4^- eflo]^l ^-^oll s}-^- %*\3L^ ^3.S. 

#3*Hr *lU ^«r7l* if-§H l5Kr # 

8] 

f^M^l ^"€4 7)^1 ^°\) o}*]^ cf^V eflo]^ V]- 

9] 



32-26 



1020020072793 ^ 2003/1/14 
10] 

#7l ^111 tfl^ *4 ^Ei^ -§-4^4 ^-71 Cfl^ *4 ^tim-Sr 

4*1 ^ ^5-^- ^1^- *m % . 

*H 8 %H1 5a°H, #7l ^13 ^ *fl4 4^^" 4^44^ 

^7] A}1 rfl<^ ^4 ^Bj^ ^t%<*3\ Aj. 7 l ^12 tfl^ ^-4 ^Ei<2] ^43^ ^ # 
12] 

6 %H1 SH>H, ^oM 7)*}^ ^ ^-71 4<3 44^4 ^7] 7}<$7\ #*1 2} 

714 €#7l«- 4 5E^}-cr| f^lO S ^ % 
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